ABSTRACT Currently there is considerable enthusiasm for exploring how we can apply digital gaming paradigms to learning. But these approaches are often weak in linking the game-playing activity to transferable social or conceptual processes and skills that constitute, or are related to, learning. In contrast, this article describes a 'dialogue game' approach to learning in cyberspace related to Wittgenstein's notion of a 'language game' that seeks to explicitly link game-playing activity to the development of generic dialogical and reasoning skills that lead to improved conceptual understanding and collaborative knowledge refinement. This article initially discusses the current articulations of gaming as an approach to learning before justifying and describing the dialogue game approach the authors are currently adopting. This is followed by a summary of empirical evidence in support of this design paradigm and a desciption of a socio-cognitive tool called InterLoc that organises, mediates, structures and scaffolds educational dialogue games. The approach is demonstrated and the implications it holds for designing gaming or other types of educational interaction are then discussed in the context of existing and near-future possibilities within the evolving e-learning landscape.
(e.g. Dawes & Dumbleton, 2000) . But we argue that there are currently a number of problems with these (video game inspired) approaches related to the definitional status of, and educational justification for, their design, adaptation and use within educational contexts.
It is often not sufficiently clear what a digital educational game is actually doing in terms of learning processes. An additional problem is the degree to which game approaches fit with our existing or near-future e-learning landscape. Gee (2003) is quite explicit about this in his support for video game approaches, arguing that these types of games and the learning principles that underlie them represent a somewhat revolutionary approach to learning and literacy development that cannot be accommodated or realised through traditional institutions such as schools. Indeed, he argues that these approaches actually change the fundamental nature of learning and literacy and question the role of our current teaching-learning organisations. Prensky (2001) offers a similar argument, that the prevalence of children's digital game-playing actually leads to the development of new types of cognitive skills that need to be understood and represented in ways that move beyond the traditional concept of a school. Whilst both of these positions offer attractive arguments for 'future' learning, they do not explain why digital game approaches to learning are not better defined and justified, and raise some key questions about the prospects for digital games for learning, such as: what are their educational features? How many have produced demonstrable improvements in the social and cognitive dimensions of learning? What social or conceptual skills do they actually improve? Does this form of learning transfer? (in cases where it is apparent). All these are salient questions for those wishing to incorporate or apply the benefits of digital gaming to learning. We argue that one of the reasons why these questions have not been suitably addressed, as yet, is because we have adopted a limited, implicit and somewhat misleading definitional status for the concept of a 'game'. Gaming is a concept that has a substantial pedigree and scope, from the 'language games' of Wittgenstein (1953) to the 'video games' emphasised by Gee (2003) . So the current emphasis on video games as some sort of definitional 'standard' is something of a contemporary accident. Video games are one genre of games, and the rest of this article will argue that considering an alternative and yet related genre, such as digital dialogue games (e.g. Ravenscroft & McAlister, 2005) , considerably improves the leverage of this concept in designing engaging and meaningful learning interactions.
Fit between Learning Problems, Pedagogical Innovations and Technical Frameworks
In contrast to video game inspired approaches, this article will argue that we should also adopt a more problem-focused, near-future and 'learning design' [1] approach to digital games for learning. We argue that games can serve as a design paradigm for developing pedagogical innovations that address salient learning problems, such as the development of dialogical and reasoning skills in children and adults, within the evolving new media landscape. In brief, we argue that carefully designed digital games, such as computer-mediated dialogue games (e.g. see Ravenscroft, 2004a , for a review), can provide powerful and engaging learning activities that address salient educational problems, support clearly articulated learning processes and integrate with the existing or nearfuture pedagogical and technological approaches to e-learning and e-literacy development. This approach pushes pedagogy and technology development 'from the inside' in terms of our evolving teaching-learning practices, through building on existing dialogical approaches to learning and literacy development, rather than suggesting a more revolutionary approach to learning and literacy 'from the outside' (e.g. Prensky, 2001; Gee, 2003 Gee, , 2005 . Within this approach we continue to emphasise 'risk-free' performance, the uncertainty of processes and outcomes and 'playing', though in this case we are playing with beliefs, ideas and understandings within an educational frame of reference. The technological underpinnings of our approach are particularly important in the context of current work into Open Standards and Service Oriented Architectures (SOAs). The success of current work in this area (e.g. Olivier, 2004) will mean that various e-learning applications and tools, such as those supporting dialogue games, can be integrated and coordinated to realise novel ensembles of pedagogical activities that may address generic teaching-learning issues or be tailored to address particular learning problems.
The rest of this article will consider how we might better define what we mean by an educational game before emphasising pedagogically focused research into dialogue games that are realised through a flexible Open Source tool called InterLoc. This approach also argues that we cannot consider game-like interactions without considering broader frameworks for design and interaction (e.g. Ravenscroft, 2004b ) that accept the need to conjoin the social and cognitive dimensions of learning and communication within the broader organisational, cultural and technological practices in which learning is performed.
Defining Games for Learning
A useful initial step in developing our approach involves looking at current approaches to defining games in ways that are relevant to learning in cyberspace. According to Kirriemur & McFarlane (2003) , a digital game is one that:
• provides some visual digital information or substance to one or more players;
• takes some input from the players;
• processes the input according to a set of programmed game rules; and • alters the digital information provided to the players. This definition has typically been considered in relation to games that are aimed at children or teenagers, and has not usually considered games that might be played by more mature players or learners. From an educational point of view, a common argument for the approach that is typically adopted by game proponents can be summarised as, 'Because people (usually children) are motivated by and gain pleasure from playing digital games, and they use valuable skills in performing these games and we also use computers to learn, then we should design educational interaction as a digital game'. But is this argument valid? An analogous and yet somewhat questionable argument might be, 'Because people are motivated by and gain pleasure from playing football, and they use valuable skills in performing these games and we can learn in fields, then we should design educational interaction as a football game'. In other words, is this emphasis on the unproven assumption that games foster skills that are also probably useful for learning and the assumption that there is a possible twofold use of the actual media (i.e. for gaming and education) sufficient to assume we can employ digital games for learning? The first point is particularly important, as precisely what educationally relevant skills are developed is often unclear. Similarly, there is little or no clear empirical evidence which supports the view that any identifiable skills such as collaboration, role-playing and decision making are developed during performance in digital games in ways that lead to the development of similar practical or conceptual skills that are valuable in the learning or educative process more generally. In brief, as yet there is no convincing evidence to suggest that the knowledge, attitudes or skills acquired in playing a digital game transfer beyond the actual game itself.
Another related argument for digital game approaches that has been summarised by Facer (2004) , is that 'The over-riding reason for interest in this field is that computer games seem to motivate young people in a way that formal education doesn't' (Facer, 2004) . Another way of articulating the implications of this argument, which is similar to the approach we are adopting in this article, is to ask: how can we make relevant aspects of formal education 'game-like' and so promote the motivation for learning whilst developing skills that are desirable in terms of conventional or near-future teaching-learning practices. In other words, instead of proposing a revolutionary approach to learning and pedagogy, how can we employ the advantages of digital games to address long-standing problems of traditional education, such as: promoting engaging and collaborative participation; supporting the development of critical thinking and reasoning skills; and promoting the performance and practice of dialogical skills in general.
Our preferred approach, instead of adopting derivative definitions and approaches through studying the current 'digital games industry', is to get 'back to basics', through looking at more fundamental definitions of a 'game' and then consider how the concept can be adapted, elaborated and used for educational purposes. The emphasis, in italics, in the definitions below is added by the authors. According to the Concise Oxford English Dictionary (7th edn, Sykes, 1984) , a game is:
A form or spell of play or sport, esp. a competitive one played according to rules and decided by skill, strength or luck.
The emphasis added here highlights the features of a particular 'form' of activity that is 'played according to rules'. Similarly, a Dictionary of Psychology (Reber, 1985) emphasises the social aspects, stating that a game is:
A generic term referring to any pattern of social interaction or organised play with well-defined rules.
Here there is an emphasis on patterns of organised social activity, so we could propose a definition that integrates those above, which states a game is:
An organised form of playful social activity performed according to rules.
So it is useful to think about this definition in terms of the sort of organised social activity, or interaction pattern and design, that supports learning processes, and additionally determine or consider what teaching-learning problems may be addressed through adopting this approach.
Social Activity and Learning
The social constructivism of Vygotsky (1978) emphasises the role of dialogue and organised social activity in the development of higher mental processes and learning, and can provide a foundation and inspiration for approaches to e-learning that emphasise the necessity for collaborative, argumentative and reflective discourses. Vygotsky considered language and dialogue to be the most interesting and powerful semiotic mediators and the primary tools for thinking. He claims that our higher mental functions, such as verbal thought, reasoning, selective attention and reflection, originate in the social. Development proceeds 'from action to thought' and therefore communication and social contact are essential. It is through the communicative process that external signification systems conveying interpersonal communication become internalised to operate as intrapersonal psychological tools that transform mental functioning. In other words, internal language and thought are transformed from the 'outside'. This idea is critical to Vygotsky's notions about conceptual development and the evolution of linguistic meaning as we develop our higher level mental processes.
If we accept the social constructivists' argued predominance of dialogue as a tool for learning and thinking from a game design perspective, we need to introduce design paradigms that allows us to develop approaches, frameworks or tools that support the development and operation of suitably organised discourses that promote learning. So generally: how can we apply gaming to socially derived and dialogical processes that constitute meaningful learning interactions? And specifically: can we use games as a design paradigm for investigating, organising and promoting the sort of dialogue interactions that lead to learning?
A useful starting point for this is to consider Witgenstein's (1953) notion of a 'language game'. This is a key concept in the later work of Wittgenstein, who argues that in adopting this approach we need to accept that dialogue involves various sets of rules or conventions, and these determine what moves are permissible or impermissible, successes or failures, with each set of rules identifying a distinct game. A key point is that any given game can be judged only according to the rules of the game to which it belongs. Wittgenstein argues that problems result from judging moves in one game by the rules of another. Whilst accepting that many digital games are not ostensibly dialogical, this latter point deserves some consideration so that we can be aware of cases where we are using the rules of one game (e.g. purely for pleasure and competition) according to the rules of another (e.g. for learning).
If we consider the language game idea in the context of design opportunities offered by digital technologies, it suggests that we can organise and manage dialogue for educational purposes. Specifically, we can aim to foster engaging learning interactions through designing mediating digital technologies that allow the specification of rules of interaction and legitimate moves and features. In brief, this more formalist and structured approach to games naturally lends itself to the specification of learning interactions and the design of socio-cognitive dialogue tools that support these processes. It then follows that we can develop this formal approach to design digital dialogue games that are not adaptations of existing digital games, but instead are developed through articulating features in terms of generic 'building blocks' of games -such as the goals, roles, tactics and rules of interaction that address particular pedagogical goals, such as supporting and promoting collaborative argumentation (Ravenscroft, 2000; Ravenscroft & Matheson, 2002) , critical discussion and reasoning (McAlister et al, 2004a) , or more creative and exploratory forms of dialogue along the lines proposed by Wegerif (1996; . In other words, we can develop dialogue games that address particular learning processes and problems. However, to facilitate this leap from the semiformal and relativist notion of a language game to the design of digital dialogue games we need a more sophisticated design paradigm, such as the one described below.
Designing Dialogue Games and Learning
Previous research in e-learning dialogue has developed the methodology of Investigation by Design (Ravenscroft & Pilkington, 2000) to develop and investigate educational dialogue games. This approach combines discourse analysis (e.g. Pilkington, 1999) and other formal dialogue game techniques (e.g. MacKenzie, 1979; Walton, 1984) to specify dialogue models that can be implemented as tools or modelling systems. A central tenet of this approach is to take some of the features of successful dialogue -as yet not fully proven to be effective -and actively design them into dialogue game interaction scenarios aimed at supporting learning. These game designs and tools are developed through modelling social features of effective dialogical interaction, such as the roles of the interlocutors, the ground rules for commitment and turn-taking and the type of speechacts (Searle, 1969) that may be performed. The dialogue games that are developed, whilst sharing the same categories of features (e.g. numbers of players, roles, moves and rules) are distinctive in terms of the actual instances and numbers of these features. They are also different in terms of the particular learning problems they address and the learning processes they support whilst retaining certain 'family resemblances' (Wittgenstein, 1953) . Once these games have been developed, we can evaluate their effectiveness, and systematically vary the roles, strategies, tactics and moves adopted to further explore the utility of these features in guiding learners towards more systematic thinking, reasoning and understanding. The approach has been successfully used to design a number of educational dialogue game tools (e.g. DIALAB, CoLLeGE, CLARISSA, and AcademicTalk). These approaches are reviewed in Ravenscroft (2004b) and summarised below, before we describe the current InterLoc approach (Ravenscroft & McAlister, 2005 ) that has built upon this previous work.
Dialogue Games Addressing Particular Learning Problems
Previous research has shown this dialogue game approach (explained above) to be effective in designing distinctive interaction scenarios addressing particular learning problems and processes. A facilitating dialogue game for collaborative argumentation led to conceptual change in science with adults and school children (Ravenscroft, 2000; Ravenscroft & Matheson, 2002 ). An inquiry dialogue game supported improvements in the reflective and diagnostic skills of medical students (Pilkington & Parker-Jones, 1996) . And a critical discussion and reasoning game supported deeper and extended argumentation and reasoning in open and distance learning (ODL) students, who showed a more scholarly and dialogical approach to learning and reasoning when compared with a less structured dialogical approach (i.e. synchronous Chat) addressing the same task (McAlister et al, 2004a, b) .
This relatively recent research that focused on the development of academic argumentation skills is the precursor to ongoing work we will present below. It has shown how a socio-cognitive tool called AcademicTalk mediated dialogue game activity through flexibly structuring, or 'scaffolding', synchronous online argumentation in ways that overcame the problem of superficial interaction and the simple trading of opinions. Its evaluation with open and distance learning students (ODLs) at the UK Open University, which produced striking and positive results, demonstrating significant improvements in students' argumentation and learning compared with the use of a standard, unstructured Chat interface for the same learning activity (i.e. a quasiexperimental approach). Students addressed previous contributions more clearly and directly and more arguments were examined and challenged compared with students using a Chat client. Students were able to engage in more thoughtful and relevant contributions using this tool, and felt able to challenge others with direct questioning, which rarely occurred in similar Chat discussions on the same topics and with the same preparations. This was shown in the strength and frequency of rebuttals in discussions, which was not replicated in the Chat discussions. In summary, using this tool promoted more varied, extended and deeper argumentation and reasoning compared with more unstructured approaches.
Building on this previous work, recent projects funded by the UK JISC (Joint Information Systems Committee) e-learning programme have refined the dialogue game design paradigm and developed an Open Source tool, called InterLoc, that supports the specification, integration and investigation of various dialogue games for critical discussion and reasoned dialogue in education. It has been developed according to international standards for interoperability and reusability (see Olivier, 2004) and has features, such as a learning activity 'setup' mode, that support linking the game interaction to a local pedagogical context. The following sections describe in more detail how the dialogue games are developed and specified in terms of the InterLoc approach.
Specifying Educational Dialogue Games
Through applying the Investigation by Design methodology described above, the educational dialogue games are specified in terms of the goals of the interaction (e.g. critical discussion and reasoning, exploratory dialogue, creative thinking), the roles of the participants (e.g. discussant, facilitator), the Intentions/Moves that may be performed (e.g. Inform, Question, Challenge), the Locution Openers that actually express the surface-level realisations of the Intentions (e.g. 'My evidence …', 'Is it the case that …', 'I disagree because …') and the rules of interaction (e.g. about turn-taking and the legitimate sequencing of moves).
The examples that are given in Figure 1 and Table I represent the Critical Discussion and Reasoning (CDR) game that has been described and evaluated by McAlister et al (2004a, b) , which builds on extensive previous work in modelling argumentative dialogue conducted by Ravenscroft (2000) , Ravenscroft & Pilkington (2000) and Ravenscroft & Matheson (2002) . The other games, which are at an earlier stage of development, have been specified through refining the features of the CDR game whilst considering the work on creativity and 'exploratory talk' proposed by Wegerif (1996 Wegerif ( , 2005 .
Integrating with the Pedagogical and Technological Landscape
Through using the InterLoc tool described below, the dialogue games are coordinated within a broader learning activity model of sequenced exercises that integrate with curricula or other educational practices (e.g. preparation, interaction and summary stages linked to a particular course topic). Essentially, the interaction is 'tuned' to the pedagogical context in which it is performed through specifying the nature and ordering of the dialogue game exercises. Additional features allow the production of a personalised and editable summary of the performed dialogues, which provides some 'substance' to the interactions that can act as a resource (e.g. an essay plan or personal notes) that can be used for other learning activities. Through creating personalised representations of the collaborative interactions these activities are given some permanence in terms of the group or individual's learning.
Developing this tool according to the UK JISC e-learning framework reference model (ELF) for open services, interoperability and standards (Olivier, 2004) means we can accommodate the expectations for integrated interoperable applications and tools within the UK and international Open Source movement.
InterLoc: collaborative interaction through scaffolding locutions
The InterLoc tool that is being developed to mediate the educational dialogue games and link these to teaching-learning practices is described in Figure 1 . This is an improved version of AcademicTalk that supported the Critical Discussion and Reasoning (CDR) dialogue game and has been demonstrated and evaluated by McAlister et al (2004a, b) . The key features of InterLoc, which is currently a working prototype, will be described below before demonstrating an exemplar interaction taken from a CDR game.
Setting up the Dialogue Games
To link the game interactions to the pedagogical contexts, InterLoc supports setting up an activity model (McAlister et al, 2004a ) that defines and specifies the broader context for the dialogue game exercises and collaborative knowledge building performed by the students. This activity is specified by a tutor or learning manager and centres on stages of Preparation, Interaction and Summary, each of which may contain a number of tasks specialised for the context. These tasks are configured and adjusted to suit a particular learning context and problem, providing the pre-readings of source texts, type of dialogue game and sequencing of exercises that suit the particular problem and pedagogical situation. The application comes with a set of editable learning activity templates that allow the learning manager to re-use and adapt existing learning scenarios. An Activity setup tool creates the (XML) activity template which configures the InterLoc interface and includes the instructions related to the group activity. The templates include thread titles to seed discussions (see Table I ), references to readings for preparation, and categories (and further writing instructions) for export. URLs of web pages are used to link to online resources, so clickable resources may be launched via the browser. Alternatively, text can be entered directly. The activity templates are stored in the group chat room by the tutor/learning manager and automatically reconfigure the interface for any users who connect to the room, and so update the users with all messages posted up to that point.
The tool interface comprises tabbed panes, one for each sub-task constituting the dialogue activity (e.g. Overview, Readings, Exploring Issues, Summing-up), which contain the tutor/learning manager instructions and tasks for the dialogue game activity. Each of these tabs takes the user to a different stage in the dialogue exercise, e.g. an activity will typically follow the sequence of pre-readings (preparation), a number of critical discussions (interaction) and finally a summing up exercise (summary). Figure 1 shows how the interface manages, scaffolds and structures contributions during the dialogue game exercises. This is arguably the most important interface for supporting the interaction and so is further described below. The content of this interface is altered to represent the type of dialogue game that is being performed, that is currently stored in pre-defined templates representing Critical Discussion and Reasoning, Creative Thinking and Exploratory Dialogue. Different sets of openers, rules and preferred next openers configure the interaction to represent a particular dialogue game.
Mediating the Dialogue Game Process

Managed Synchronous Dialogue
InterLoc provides two viewing panes, one to browse the latest messages (top), and another to view the selected message and its antecedents (bottom), linked by the reply relationship. This relation implies a message structure of an inverted tree shape, with branching where two or more replies are received to a message. The tree structure is two-dimensional and so requires two viewing panes. A message and its antecedents comprise an argument strand providing a coherent sequence of dialogue. [2] So unlike other synchronous approaches, such as Chat, where there is pressure to be 'first poster' to keep the reply near to the antecedent message it replies to (Herring, 1999) , in InterLoc there is no such necessity, since every reply is placed next to its antecedent message when viewed as an argument strand. It is also possible to browse early messages in the discussion and reply to them, offering some of the reflective advantages of asynchronous discussion. Responses to the users' own contributions are red, to draw a player's attention to the fact that one of their contributions has been responded to.
Locution Openers to Support Critical Discussion and Reasoned Dialogue
InterLoc requires that the learners select a locution opener (e.g. 'I think …', 'I disagree because …', 'My evidence …' etc.) from one of six predefined dialogue move categories (e.g. 'Inform', 'Question' 'Challenge', 'Reason', 'Agree', 'Maintain') to perform their contribution and then complete the message in their own words. These locution openers are derived from previous work in Speech Act Theory (Searle, 1969) , Collaborative working (Soller & Lesgold, 1999) and other empirical research performed by the authors and others (e.g. Pilkington, 1999; Ravenscroft & Matheson, 2002; McAlister et al, 2004b) .
Dialogue Rules and Guidance on Opener Selection
Certain openers are highlighted (in bold) when making a selection as suggestions to be considered in making a reply (see Figure 1 ). This 'preferred reply' set of openers is derived from formal dialogue game rules (e.g. Walton, 1984) and corresponds to notions of well-formed and coherent dialogue (for example, 'Can you elaborate? ...' suggests a reply 'Let me elaborate ...'). However, learners are free to choose openers outside this preferred set, so a flexible, non-directive and yet constructive form of guidance is provided.
How the Dialogue Games and Interloc Work
Before examining an exemplar dialogue game interaction it is useful to summarise the above to explain concisely how the dialogue games and InterLoc work in practice in the form of a narrative description of events. A tutor or learning manager, having identified a learning problem that will be addressed by one of the dialogue games, sets up a sequence of exercises that links the game to other educational practices, e.g. discussion groups may be set up to develop learners' understanding of a particular topic or induct them into academic practices of reasoned debate. The tutor/learning manager then sets up any necessary preparatory material and schedules the dialogue game sessions. When each participant connects to InterLoc it then configures the related materials (e.g. preparatory readings), the type of dialogue game, and stage of the activity to each particular username. So, through 'signing in', each learner instantiates InterLoc according to the game they are performing and the stage that they are at in the sequenced learning activity. At any point, learners can create or edit a personalised summary of the dialogue and re-use this as a learning resource. The following section describes in greater detail how dialogical and reasoning processes are supported by InterLoc.
Exemplar Dialogue Game Interaction through InterLoc
The interchange below demonstrates how a Critical Discussion and Reasoning (CDR) Game was performed on the topic of 'Who is the father of the Internet?' This was taken from a first interaction stage of a dialogue exercise, which focused on exploring and discussing issues in relation to this topic. This dialogue was performed during a study using Open and Distance learners at the UK Open University. (Note: To respect conditions for anonymity the names of the actual students are changed in the presented exchange.)
The dialogue is chosen as an exemplar to demonstrate how the dialogue game instantiated in the InterLoc tool [3] mediates the discussion. Current work is piloting the tool with varied types of learners, and in varied course-related contexts, following the successful outcome of the first phase of user trials and previous research that evaluated an earlier version of this tool (see McAlister et al, 2004a) .
The interchange demonstrates a number of interesting dialogical features and the educational value of these interactions. Firstly, although this is a short interchange (due to restrictions in space for this article), it is relatively well balanced, with all participants making significant contributions to the development of the discussion. Secondly, there is a good variation in the type of contributions that are made: the extract demonstrates Informing moves such as 'I think …', Challenge moves such as 'I disagree because …', Agree moves such as 'I agree because …', and Question moves such as 'Is it the case that? …'. Thirdly, there is a demonstration of dialogical reasoning and 'interthinking' (Mercer, 2000) leading to more sophisticated perspectives being developed during the collaborative knowledge building within the group, who challenge, question and then elaborate or qualify propositions that are in play. This interchange is now described and commented upon in greater detail below. 11 Dawn I agree because ... wasn't it Vannevar Bush who had the idea of creating a collection of knowledge which has links to others.
Eric
Is it the case that? ... he could be called the father of the internet. Although his ideas are incorporated, so are many others.
13 Dawn I agree because ... other people had an indirect input to the net, such as Wiener, Licklider, whose theories were incorporated. Baran and Cerf worked on the theories.
14 Andrew Also ... he has been very widely acknowledged by many who followed after him, along with Lick.
A counter-argument is ... that these ideas only really lead to singular networks. It needed someone with the wider vision to suggest connecting them all. Table I . A CDR game demonstrating challenging, justifying and elaborating ideas.
In the interchange in Table I the group are responding to a discussion thread introduced by the facilitator -Andrew. In opening a new discussion thread the facilitator (or any other group member) is not constrained to use a specific predefined locution opener, to differentiate the thread or topic from the games that are performed around them. So the rest of the interchange shows the locution openers selected in italics, and each message is a direct reply to the message above. Note that the set question is quite a contentious one, since, over the twenty-year development of computer networking and eventually the Internet, there were many players and many ideas involved. This type of open question in the context of our games typically seeds the process of argument and reasoning, with players weighing up the merits of the contending arguments, examining the criteria used to make judgements and generally elaborating the group's knowledge and understanding. The participants are stimulated to look more deeply into the issues, and the provided openers stimulate reasoning leading to challenges (e.g. 'I disagree because …', 'A counterargument is …'), elaborations or qualifications (e.g. 'I agree because …') and some synthesis (e.g. 'To summarise …'). Sandra makes the first contribution under this thread, using the informing move 'I think …' to suggest a possible 'father of the Internet', namely Paul Baran (2) . Eric responds with a (mild) challenge move -'I'm not so sure …' -which calls into question whether Baran's influence is directly relevant (3). Eric's response is useful as it ensures that the group considers whether Baran's main influence has been on networking specifically. This stimulates Sandra to realise that she doesn't clearly understand and accept this distinction and so she issues a challenge using 'I'm not so sure …' in a way that also requests clarification (4). (Note: she could have used a more direct request for clarification with 'Can you elaborate?') To reply to Sandra, Eric makes a reasoning move about the scope of the question they are trying to settle using the opener 'To summarise …' to explain his position (5). Then Dawn makes a further informing move (6), using 'Also …' to propose her position and Sandra supports this through using the 'I agree because …' move (7) as they return to the argument for one of the early ideas behind the Internet, its distributed topology, as the key idea. Eric then challenges their position more strongly, using 'I disagree because …' to dispute whether the idea of internetworking was the key factor and to elaborate his point further (8), arguing that networking was just part of the picture. Dawn then apparently sees that both the previous positions have some validity and proposes a more sophisticated view of Internet development -using the reasoning move 'To summarise …', which references the previous positions (9). The existence of this tension between two opposing positions was possibly the spur for Dawn (9) to initiate a form of synthesis. Andrew follows this through performing a challenge move that takes the discussion in an elaborated direction through suggesting that the group should also consider 'visionaries' as well as the implementers of the Internet (10), and Dawn (11) offers a support for this, using 'I agree because …' to introduce the notion that Bush, who had the idea of collecting knowledge, was also important. The use of this opener requires the participant to make clear their reasons for support and often add factual or evidential references to their message, rather than expressing mere opinion. In reply, Eric, however, does not apparently fall into complete agreement (12) and offers a leading question, using 'Is it the case that? …', which re-uses Dawn's earlier argument about the building of several people's ideas towards the eventual outcome, the Internet. This leads Dawn to rethink and consider others who may have had an equal input into the Internet project, using a support move agreeing with Eric (13). The extract finishes with Eric more confidently proposing the criteria for 'father of the Internet' as distinct from 'father of the network' (15) using 'A counter-argument is …'. This is a useful distinction to make between the superficially similar concepts of any computer network and the Internet itself (though the Internet could not exist without the many computer networks which comprise it).
This interchange reflects a typical interplay between groups performing this dialogue game, where the approach leads participants into a relatively deep collaborative analysis of the issues through offering reasoned arguments and, in turn, critiquing the arguments before developing a more elaborate view. The use of the openers, particularly those that challenge, facilitates dialogical argument with clear, direct responses to the ideas of other players without offending them or discouraging participation. Moreover, the participants who have been studied thus far enjoyed the intellectual challenge of these discussions and the constructive argument with their peers (McAlister et al, 2004b) .
Discussion: developing the digital dialogue game approach
Following the reported development of InterLoc (above), recent work has performed a critical analysis of the design of this application and the dialogue game approach in general to consider how we should further develop this line of work. In particular, we have considered issues of motivation and pleasure, as it is typically articulated in relation to digital games, and considered this in the context of approaches that are more pedagogically grounded and related to existing learning practices and organisations. The following points are being considered in ways that influence our ongoing design studies.
Firstly, learners engaging in current educational practices, who may be quite mature and so typically not the focus of most gaming research, will have more extrinsic as well as intrinsic motivation for performing learning interactions when compared to their younger digital gaming counterparts. Learners in existing educational contexts will also be aware of the broader cultural and educational relevance and value of certain skills, and this in itself is quite motivating. For example, the need to develop critical thinking and reasoning skills to perform and participate in study, work, debates 'in the pub', or society in general may be more motivating, or as motivating, as any pleasure derived from playful interactions which practise these skills. Also, in these cases a significant amount of pleasure can be experienced through cognitive engagement and satisfaction with performance. We can get excited about ideas and debating them without incorporating complicated visual or immersive approaches. This implies that motivation, pleasure and engagement do not just emerge during (game) interactions in virtual worlds, but these are heavily influenced by what the games 'mean' in the context of cultural expectations and practices in the real world. So we need to be careful when proposing a dimension such as 'fun' as an objective, in ways that are divorced from reflective satisfaction and value.
Secondly, considering the role of 'meaning', game interaction can be made more relevant (and hence motivating), and more valuable through considering the contextual and environmental factors that influence learning interaction and behaviour. For example, we could increase engagement during the critical discussion and reasoning game through giving greater emphasis to selecting an appropriate blend of players, with individual differences in their opinion or backgrounds to seed engaging arguments and discussions. The motivation for game playing will also be improved through having a good fit between the game-playing activity and the expectations for learning, e.g. through addressing an important role or niche for developing the practised skills in terms of the curriculum or 'life skills' more generally. It will also be useful to allow players to develop and represent their actual identities online, as these are what will matter in their broader educational progression.
Thirdly, central to the approach is the notion that we cannot separate the social and cognitive dimensions of learning (see also Ravenscroft, 2004b) and so must design tools that address their interrelationship. Learning involves processes that are arguably never primarily 'social' or 'cognitive', but are typically both. This has significant implications for interaction design, as we cannot simply 'add in' the social aspects around cognitive representations such as knowledge-based content and vice versa. Instead we need to design with this synthesis in mind. For example, with InterLoc, when the learners perform the dialogical move 'Let me elaborate …', they are then stimulated to provide a reasoned elaboration. When they perform 'I disagree because …' they have to think about and express why they disagree.
Fourthly, it is important to allow seamless integration with a learner's personal learning environment or devices and other learning activities. In other words, an educational game that uses ubiquitous technologies and catalyses natural human learning processes will arguably be more 'exploitable' than one that relies on a specialised high memory box and high resolution screen that can only be used in a set number of ways, and typically, in one place (e.g. the bedroom). The work reported by Facer et al (2004) showing how children, using mobile technologies, simulated lion behaviour in a wildlife game ('Savannah') is an example of how engagement is assisted by the technological fit between the game interaction and the use of ubiquitous technologies available to learners.
These points above have a number of practical implications in terms of our current tools development initiatives. Generally, we need to ensure our applications and approaches are suitable for a range of learners (children to adults) and across sectors (Higher Education, Further Education, Adult and Community Learning). Secondly, these tools need to mediate a range of dialogue games, that address a number of different learning problems and processes. There are currently three games available through InterLoc: critical discussion and reasoning, exploratory dialogue and creative thinking. Thirdly, closer attention needs to be paid to learning activity design and configuration in terms of how this integrates with educational contexts, with closer coordination of learning activity management and dialogue game interaction. Fourthly, we need to fully support the integration of various knowledge media, to realise dialogue games involving subjects in any appropriate media format (e.g. represented by text, graphics, video or sound). Fifthly, we need to develop better facilities for producing some 'substance' from the learning interactions, so that personalised and editable learning resources can be generated from dialogues and used in further learning activities. In brief, we need to support the careful coordination of the game interaction with the educational context, which means having 'the right people playing'; allowing participants to express and develop 'who they are' before, during and after the actual game; and providing some long-term and tangible value in participating. Finally, we need to ensure that the tools can easily integrate with other software applications.
Summary and Conclusions
This article has presented an approach to designing and implementing educational dialogue games. Our reflections on the results of these projects have led us to address more fundamental questions about learning and the context in which it is performed. It has become clear that the value of, motivation for, and pleasure experienced with (digital) educational games will not just come from the interaction itself -but how the game interaction is integrated and interwoven with the broader education process and related technologies. So we should not just be asking 'What makes a good educational game?', but also 'Why would we want to play it?' and 'What long-term value do we get from it?'
